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Use of the Anomeric Allylation Reaction in Natural Products
Synthesis - A Stereocontrolled Synthesis of Methyl Deoxypseudomonate B.
Alan P. Kozikowski* and Kirk L. Sorgi
Department of Chemistry, University of Pittsburgh, Pittsburgh, Pennsylvania 15260

Summary: L-Lyxose has been efaborated to methyl deoxypseudomonate B (1) by a sequence of
neactions {nvelving the Lewis acid catalyzed anomeric allylation procedure and a stereospecific
Grignand addition reaction.

We have reported recently a Lewis acid assisted procedure for effecting the stereoselective
allylation of the anomeric site of a glycosyl acetate using allyltrimethylsilane as the nucleo-
phile. 1In this Letter we further demonstrate the use of this reaction by describing a synthesis

of methyl deoxypseudomonate B (%)-2
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The acetate %,3 prepared from L-lyxose, was reacted with allyltrimethylsilane in CH3CN
using BF3:0Et; as catalyst to produce pyrans 2 [[a]D2“ -36.9° (¢ 1.72, CECl3)] and 3 in a ratio
of >80:1 (85% yield). The free hydroxyl group was resilylated (t-Bu(Me),SiCl, imd., DMAP, DMF),
and the olefin subjected to an oxymercuration/demercuration sequence [Hg(OAc),, camphorsulfonic
acid, THF/H,0; NaBHu]” to provide the alcohol 3 (3:1 mixture of diastereomers). The newly
installed hydroxyl was protected as its benzyloxymethyl ether (¢CH,OCH,Cl, i-Pr,NEt, CH,C1,)
and the silyl group was cleaved (EfBuuN+F_, THF; 85% overall from é). Oxidation of 2 to the
ketone g (Cr0j3+pyry, CHyCly/Acy0; 95%)° now enabled us to introduce elements of the lower side
chain. The addition of allylmagnesium bromide to this ketone led via a single addition mode to
the oily tertiary alcohol z. The production of solely z was anticipated based on an examination
of the most stable conformation available to Q as calculated using the Prophet Computer System.6
Axial addition is preferred for both steric and electronic reasons (i.e., addition anti to the
C-0 bond in line with a Felkin-like’ transition state).® Silylation of the tertiary alcohol
(t-Bu(Me),SiOTE, 2,6-lutidine)® and Lemieux-Johnson (0sOy, NalOy)? cleavage of the double bond
provided the aldehyde § in 87% yield which was coupled in turn with the anion of the optically
active sulfone %.11 The product of this condensation reaction was isolated as its benzoate,

and the isomeric mixture of sulfone-benzoates was cleaved with 5% Na-Hg to produce the desired
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olefin %Q of E_geometry.12 (C10-H appears as a d of d at § = 5.43 with J = 15.6, 6.9 Hz; exact
mass caled for CyiH7,07S1i, 732.4817; found 732.4818).

With the lower chain in place, we were now ready to complete the top chain. The benzyloxy—
methyl group was cleaved (Li, NH3; 95%) and the alcohol oxidized to ketone using the modified
Collins procedure (CrOj-pyry, Acy0, 100%).5% oOn condensing this ketone with an excess of the sodio
derivative of %%,13 an HPLC separable 4:1-E/Z mixture of esters 13 was formed in 85%Z yield. The
undesired 7 ester could be isomerized to a 1:1 mixture of E/Z isomers on irradiation with a sun-
lamp in an acetomitrile-acetone solution.l"

The synthesis of the title compound % was completed by removing the silyl groups with
E—BuuN+F- in THF (3 days) and then the cyclohexylidene ketal with Dowex-50W in MeOH/THF. In
the desilylation step, the secondary silyl ether was cleaved at a much faster rate (3 h) than the
sterically more encumbered tertiary silyl ether (72 h).

Additional studies are in progress to abbreviate the present synthesis scheme by introducing

the lower chain appendage in a single operation.15’16’17
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